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(57) Abstract: 



PROBLEM TO BE SOLVED: To improve a surface 
light-emitting diode and further to heighten external 
light-emitting efficiency by making a sheet resistance 
value of a second semiconductor layer less than a sheet 
resistance value of a first semiconductor layer. 

SOLUTION: A P-type semiconductor layer 32, an N-type 
semiconductor layer 33, a P-type semiconductor layer 34 
and an N-type semiconductor layer 35 consisting of GaAs 
are by turns laminated on an insulating GaAs substrate. 
A cathode electrode 36 is provided on the N-type layer 
35, a gate electrode 37 is provided on the P-type layer 
34 and an anode electrode 38 is provided on the P-type 
layer 32. In consideration of a sheet resistance circuit 
from directly under the cathode electrode 36 to the 
anode electrode 38 and regarding that a sheet resistance 
value of the N-type layer 35 is R^ and that a sheet 
resistance value of the P-layer 32 is Rp, the sheet 
resistance values R^, Rp are defined by the sizes and 
the impurity concentration of the N-type semiconductor 
layer 35 and the P-type semiconductor layer 32. 
Accordingly, the sheet resistance value R^ Is made 
smaller than the sheet resistance vale Rp and a current 
is concentrated to an end so as to raise an external 
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[0 0 7 7] Lyc;d5oT. ;^>r ^/^^^^T W 

[0 0 7 8] rco^, 1:EEV„Kti^^^T-<^;^>'<^^*S 

nmEEi^±xh^xv,,, <o 2m<Dm.f£Mm<Dm^^nw^ 50 
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[0 0 7 9] ^ny^ <t>^ f)t^^u^/vmS^\z, 

10 0 8 0] m^mi 2\c7fk'r^ytmm^. yty^vi^^ 

[0 0 8 1] «fiJ^tJ. ^^mS::^^ 2 0 4 8 bf 5/ 

(;:)4 0 9 6 tf 5/ h^i£^^^i-rSo yt:^V >^^{;i*3ttSS 

[0 0 8 2] ;^-r ^^^m^s;5^^>(7>if^^ii||cofc 
i^(Dmmt.^ V— h:fti^}g:feiRL.= 3 0k Q(^>«'^(;i 

0. 5mAXh^^t^^m^m^t>f)>^X\^^^(DX. ^ 

[0 0 8 3] ;^-r >^^m^s;5^e>(ow«^^ myt 
m^Fi.i^^m^'^hthtimmx^T^y^ <i>^ , 

^/^So 19. Sua!<^i A(^it-<r^ffi6^l;io. 5A 
um^ -eT^5 r ^ (^/^ s o 

[0 0 8 4] ^*^^L(D2 0 4S\fy hd^LT. 

Sr t^5T*tSo 0*Jx.«. ii^6 4 tr^y hS^^cJ^ 1 2 8 

:i(D^iy^::t {z.mm^^A:t3 ^tixhX^\ 
[0 0 8 5] 1 2 8i:ry hz*t{^f-^A;biitm\cn 

^fz.m^. 20 AS\i*yV\Zl^l.X2 0m(O'T-^Kf} 

/2 oT^cfcv^r ^(;i/^So \^fz.fi^-^x^ m%mm\^^m 

[0 0 8 6] ^%m'F'L<D\i^it3%<0%m(0\^h-:> 

>9^1)iS-rsr ^;55pjtg-e$>So ttc:j:oT. ttl 

;^7t(^fi (^/^v ^^?fe3^^^#S ^ f)^x^ So 
[0 0 8 7] Ell 2Tfi. ^/^^^T 
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[0 0 8 8] $e>{^. Ell2-T?ti. 
[0 0 8 91 

m'f-tl.X. ffi^Tfef-^ y^^^T (-2) (+2) 

^m^\ ®^*i^-^y^^T (-2) (+2) Id 

Vgo<Vci=V<;-, <VG2=Va-2 

ffi^® S (ci^Sl-r 6 :i ^ J; ^^i" ^ r 1 7!)^x^ 5o 
[0 0 9 2] Si^'^'^^ V :^^(Dr y—h^m<D^ — i^:;t 

[0 0 9 3] VoN^Vc +V,,, (2) 

[0 0 9 4] $T::(^>ffi^*1h-f y ^^T (0) 

m^-t-^ V :^^T (+1) (-2) {;i|^B#(3:Jp^^ 
mm^-^^ V :^^T (+1) ^?:^^^:^^>-$^^r^;^ST* 
[0 0 9 5] 

Vc;.^ +V,,, >Vh >Vo.. +V,,, (3) 

^tixmrn^-f-^ V :^^T (0) , T (+1) 
[0 0 9 6] :i<DX.o\^. if^'m^mxym^^^^yVv — 

^ x^^^%^A ')7.^(D^— vmmwi^^^^ 

[0 0 9 7] ±\z.m-<fz.X. 0 f^umt^h. ^ yi^ 
ToS/^§ J: ^tciiSi^-mfS. y ;=^^(7);r>'<^ 
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mm^nx^^^^o *fc. ^^i^^^-t-^ v:^^<DTy- 
h*mm\^. Z^<D^m^^y^'7^l^ {<t>, , 02, 0 

[0 0 9 0] mi¥^mm'r^t. ^-r^m^rr^^y^ <t>z 

v^/vtd/^tp, m^^-^-f V :^^T (0) 
10 LTV^5^i-^o 3ffl^^i^-^ y;^>5?coit#tt;^i^ 

T (0) ^^iav^^^(^^- hmjEE;d5^fc{6Tb. simm 

* [0091] 

(1) 

[0 0 9 8] 

[0 0 9 9] :^mmm(D&E.M^mm^mmx}'^. 

^^^'Jy^^T (-2) -T (+2ji. — ^J{^:M-<f?n 

T (-2) -T (+2) (D^fh^fl(D^-VmM^m. 
-To Rl t^y- hm®(Z)A^^}g^^^b. D-s-D.^Ji 

zi^cDum^^y^y-o (01, 02) t^^fh^ 
[0 10 0] mYf^mm-r^o -^-rmm^n^y^ 0, m 

u^/i^tf^'O . m?^^^^ ]) :^^T (0) 
T^/^5^-r5o ^cT^ir^ 3ffiS^lh>r y;^;?oif#l4;5i-ib<>' 

-hmjBE;65**6o -^LT^7fei^^ y ;==^i5^T (0) tCiS 
40 V^^^^7)y- httEE;^)5gt{STb. J^I^IHit^lT (O) 

[0 10 1] U;i^L/^;55^. ^^:t-V*^\Si<D-^\^ 
tt, ^^?i^i4;^i>f:>. m^Tfrf^Sd^f*. T (0) (^*r 

^L. ^/-r:^-Kc^Wi::&rpj5i:-^_h^5i9^BEv.,, (pn 

T (0) <;o;fe{M<7>y- hm<^G-.fii5^-f KD-x 
50 ;i^5iSfry'^^T;^^;li^^oTV^5;rc^6m^t;^5g^ttL-f X Vtzt^^ 
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[0102] ^cotei^i^ ti^y^ <t> , 

^7ti^-ry;^^T (1) , T (-1) . ^LXT (3) 
:^^X^T (-3) m^WM^n^f)^. :Lnh(Dts:f)^X\ 
*t>^-^-:^vmiEO*t,{£V>^^t^T (1) -Cfct?. 
T (1) (D^ — >:^>^mJ±\^¥^Gt (^<>"-hmBE+V 

>^SJEE^^^£v^*T-^^T (3) T^fct?. v,if (om4mx 

h^o T (-1) (-3) CO;^>'^J±fi. *5V«+ 

[0 10 3] &lJb;6>e?. teill^ n ^yiJ^/'^VWJ^cO/^^r t--< 

[0 10 4] 

Oi^SBl^iai Siin^i-o ^TR1S?^oM5e: K9i^6 1 

SS^^o -^bT^^^^rw^iT^y ^h--5^K6 8 

^l.xm^^6 2X:fy±"y he 1 1 ^:^^hmhtiX^tz: 

[0 10 5] ^x^mm^^^&n.^^mm^mm^m 
mytm^T u>r 6 1 2 ^ 13 fi^>^xt w e i 3 

[0 1 0 6] *^Jfe^j{;ij:tLfi, ro^Tt^^rw^ 
{g:<ffi*&<^>^y V h-^:y h\ {g:#f&0^:7^y >-^^^i#t-r 
[0 10 7] 
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im2] mM(Dmm^^^:t—V(ommmxh^o 
[113] :^mm(Dmm^y4:t--h^(D^^^mm't^f:i 

10 [0 4] ms(om^yt^^::t—h*com.m.^j^^^^^mx 
[He] mscom^^-^^ V :^^<Dmm»^=^7j^'tmx 

[1117] aB^^M^3t:»ffi(^^ffilH]igB|-eS>^o 

[0 8] aa*S^^*^IB{-*5tt6. lo(7)^^mT- 

[13 9] |gl7(^SB*^S^7feSB;5S?^^ig$ti/c^5':7^ 

[laio] m^m^Tu^ {z-M-r ^GNr>mm:^J:xfs 
[mil] m<D^E.M^mm^mm(Dmm\B\^mx^ 
(012] m<D^BM^mmy6mm<ommm^mxh 
[sii 3] m<D^BM^m?^^m&(Dmmmmmx$> 
[Ell 4] tii(oM^^^mmytmm(ommmmmx:h 

30 5o 

[Hi 5] ^':fV>'^mS:^7j<irmx$>^o 
L 

0 s :^ ^ h y</l^:^ 
40 ##i2^<59^ft^ 

1 Nmm^ 

10, 20, 31 f^^S^ 

13 :fyy—}^mm 
14, 2 6 ry-Km® 

11, 22, 24, 32, 34 pm^mt^m 

12, 21, 23, 33, 35 NM^^mi^m 

3 8 r / — KIH^ 
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